Identification of membrane progestin receptors (mPR) in goldfish oocytes as a key mediator of steroid non-genomic action.
One of the most extensively investigated and well characterized models of non-genomic steroid actions initiated at the cell surface is the induction of oocyte maturation (OM) in fish and amphibians by progestin. Gonadotropin induces the final phase of oocyte maturation indirectly by inducing the synthesis of maturation inducing steroids (MIS) by the ovarian follicles via its membrane receptor, membrane progestin receptor (mPR). Three mPR subtypes (α, β and γ) have been identified by cDNA cloning or by in silico analysis of genome sequence databases. Previously, we described the cloning of the mPRα cDNA from a goldfish ovarian cDNA library and obtained experimental evidence that the mPRα protein is an intermediary in MIS induction of OM in goldfish. Then we cloned one β and two γ subtypes (hereafter referred to as γ-1 and γ-2) from a goldfish ovarian cDNA library. RT-PCR showed different tissue expression patterns of the mRNAs for these mPR subtypes. However, in addition to mPRα, the β, γ-1 and γ-2 subtypes were also expressed in follicle-enclosed oocytes. Microinjection of goldfish oocytes with a morpholino antisense oligonucleotide to mPRβ blocked the induction of oocyte maturational competence, whereas injection of antisense oligonucleotides to mPRγ-1 and γ-2 were ineffective. These results suggest that goldfish mPRβ protein acts as an intermediary during MIS induction of OM in goldfish, in a manner similar to mPRα. We are establishing mutant strains of Medaka fish to investigate the roles of mPR proteins in vivo produced by Targeting Induced Local Lesions in Genomes (Tilling) strategy. By the screening, we have selected three strains in which a point mutation was induced in each strain at the coding sequence of mPRα. In near future results of phenotypic analysis of mPRα defective fish will be introduced.